What is claimed is: 

( ' 1. A metho^of treating an implantable biological tissue, said method 

^^^^^ comprising stabilizing glycosaminoglycans on the tissue and cross-linking proteins on 
the tissue. / 

5/ 

I 2. The method of claim 1, wherein said glycoisaminoglycans are 

endogenous to the tissue. 

' 3. The method of claim 2, wherein the tissue is a part of an implantable 

10 bioprosthetic device. 

_ 4. The method of claim 3, wherein said device is selected from the 

group consisting of a heart valve prosthesis, a vascular graft, a skin graft, a dxira mater 
y graft, a cartilage graft, a cartilage implant, a pericardium graft, a xirinary bladder 

15 prosthesis, a ligament prosthesis, and a tendon prosthesis. 

' ■ ' ■■ 

5: 5. The method of claim 4, wherein said device is a heart valve 

m prosthesis. 



20 6. The method of claim 5, wherein said heart valve prosthesis is 

selected from the group consisting of a porcine heart valve and a bovine pericardium- 
derived heart valve prosthesis. 

7. The method of claim 1 , wherei 1 stabilization of glycosaminoglycans 
25 on the tissue is achieved by contacting the ti^e with a water-soluble carbodiimide. 

8. The method of claim yl^whei^L cross 

is achieved by contacting the tissue vvith/ar^condlcarbodiimide. 
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' / ^ 9. The method 
is achieved by contacting the ti; 
carbodiimide. 




m 7, wherein cross-linking proteins on the tissue 
irotein cross-linking agent other than a 




\ ' 10. The method ofclaini 7, wherein Stabilization of 

glyco saminoglycans orf the tissue is achieved prior to cross-linking proteins on the 
tissue. 

S -7 

^ ^ ^ -J^. The method of claim >CC wherein 

a) the difference between i) the thermal shrinkage temperature of the tissue after 
contacting the tissue with said carbodiimide and ii) the thermal shrinkage 
temperature of the tissue prior to contacting the tissue with said carbodiimide 

is less than half of 

b) the difference between i) the thermal shrinkage temperature of the tissue after 
cross-linking proteins on the tissue and ii) the thermal shrinkage temperature of 
the tissue prior to cross-linking proteins on the tissue. 



12. The method of claim 7, wherein S£iid carbodiimide is l-ethyl-3-(3- 



dimethyl aminopropyl) carbodiimide. 



1 3 . The method of cl 
carbodiimide in an aqueous liquid ha 




irein the tissue is contacted with said 
pH of about 6.9 to 7.9. 



^ n \ 14. The method of claim l/wherein stabilization of 
glycosaminoglycans on the tissue is a^vieved by contacting the tissue with a 
carbohydrate oxidizing agent to^n^Lte aldehyde groups on said glycosaminoglycans 
and contacting the tissue with ^/bi-fiinctional carbohydrate-protein linking agent. 
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15. The method of claim 14, wherein sai(LGafbohydrate oxidizing agent 
is selected from the group consisting of bromine, periodate, nitric acid, and le^d 
tetraacetate . — 



16. The method of claim 14, wherein said bi-functionai aldehyde- 
OTotein.linkeris selected from the group consisting of glutaraldehy)fe, a diamine, and 
^an azido hydraziofex 




17. The method of claim 1, wherein stabilization of 
ilycosaminoglycans on the tissue is achieved by contacting the tissue with a 
heferofimctional azide reagent. 



18. The method of claim 17, fiiimer comprising contacting the tissue 
with an agent for linJcing said heterofimction^ azide reagent and extracellular protein 
or glycosaminoglycan in the tissue. 

19. The method of clmm 1 8, wherein said agent for linking said 
heteroftmctional azide reagent aiKi extracellular protein in the tissue is selected from 
the group consisting of a dithiol^ dithiothreitol, a di-aldehyde, glutaraldehyde, a di- 
carbonyl compound, a carbodiimide, and an epoxide. 

20. Th^method of claim 1, wherein said glycosaminoglycans are 
exogenous to the tissue. 

U . A biological tissue treated by the method of claim 1 . 



22. A kit for pre-implantation treatment of a biological tissue, said kit 
comprising a reagent for stabilizing glycosaminoglycans on the tissue and a reagent for 
cross-linking proteins on the tissue. 
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23, The kit of claim 22, further comprisiag an instructional material. 

24. The kit of claim 22, further comprising^ container for containing 
the biological tissue while contacting ^^le tissue^wim said reagent for stabilizing 
glycosaminoglycans on the tissue. 



25. Thejdt of claim 22, further comprising a glycosaminoglycan which 
is exogenous tp^ttie tissue. 
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